An efficient and simple procedure has been developed for the oxidation of 1,3,5-trisubstituted 4,5-dihydro-1H-pyrazoles and -isoxazoles to their corresponding aromatic derivatives promoted by bis-bromine-1,4-diazabicyclo[2.2.2]octane complex (DABCO-Br 2 ) in acetic acid at room temperature. The products 2-pyrazoles and isoxazoles were produced in good to excellent 87-95 % and 78-95 % yields respectively.
Introduction
Isoxazolines and pyrazolines have attracted much attention since they play important roles in synthetic organic over the years and are important bioactive compounds as anti-cancer, 1 antiviral, 2 anti-inflammatory, 3 anti-diabetic, 4 anti-bacterial and antifungal agents. 5 In addition, a number of isoxazoles and pyrazoles exhibit fluorescence characteristics and can act as agrochemical herbicides, soil fungicides, pesticides and insecticides. 6 Furthermore, isoxazoles and pyrazoles are useful synthetic intermediates capable of undergoing various transformations and transition-metal catalyzed cross-coupling reactions, such as Heck, Stille, Suzuki, Sonogashira, and Negishi couplings. 7 Recently, transition-metal catalyzed coupling-cyclization reaction of functionalized allenes with organic halides for synthesis of pyrazoles has been reported. 8 These facts substantiate an obvious demand for development of new synthetic methods for isoxazoles and pyrazoles due to their importance both as synthetic intermediates 9 and as pharmacological targets. 10 Isoxazoles and 2-pyrazoles can be easily obtained respectively from oxidation of isoxazolines 11,12 and 2-pyrazolines. 10 dichromate. 30 However, many of these methods are subjected to certain drawbacks such as longer reaction times, low yields and toxicity due to the presence of some elements embodied in the reagents utilized. So still there is need of development of new catalysts which overcome all these drawbacks.
Results and Discussion
To broaden the scope of our ongoing research on developing more convenient and robust methods for oxidative aromatization of different heterocycles, 31-39 herein we wish to introduce
octane complex, (DABCO-bromine), in this letter as a new and efficient reagent for conversion of isoxazolines and 2-pyrazolines into their corresponding isoxazoles and 2-pyrazoles (Scheme 1).
Scheme 1
DABCO-bromine complex can be conveniently prepared from easily available and inexpensive 1,4-diazabicyclo[2.2.2]octane by its treatment with bromine/chloroform solution (Scheme 2). Previously this complex has been used by others in conversion of alcohols into carbonyl compounds, 40 desilylation of silyl ethers, 41 and also employed as a catalyst in the synthesis of Narylphthalimides.
42

Scheme 2 ISSN 1551-7012
In this communication, DABCO-bromine complex has been found to efficiently catalyze the aromatization of 2-pyrazolines 1a-j and isoxazolines 1k-s in acetic acid at room temperature within few minutes to afford the corresponding 2-pyrazoles 2a-j and isoxazoles 2k-s respectively in 87-95 % and 78-95 % yields (Table 1) . As shown in the suggested mechanism (Scheme 3), it is likely that DABCO-bromine complex initially acts as a source for Br + which is transferred to nitrogen atom in the azoline ring to convert it into an azolinium cation. The positively charged azolinium ion thus formed is now activated to undergo hydrogen loss successively in two steps to provide the corresponding azole.
Conclusion
In conclusion, the present work offers a mild and simple procedure for oxidative aromatization of isoxazolines and 2-pyrazolines promoted by DABCO-bromine complex as a low cost and non-toxic reagent in AcOH at room temperature. Other advantages of this method are shorter reaction times, high yields of the products, and use of AcOH as a low cost and non-toxic solvent in the oxidation reactions. Step 2:
Step 3: Scheme 3. X = NPh, O .
Experimental Section
General. All the reagents and chemicals used were of analytical grade and were purchased from Merk Chemical Co. Melting points were determined in open capillary tubes in a Stuart SMP 3 apparatus and uncorrected. Nuclear magnetic resonance spectra were recorded on a JEOL FX 90Q spectrometer using tetramethylsilane (TMS) as an internal standard. IR spectra were recorded on a Perkin Elmer GX FT IR spectrometer (KBr pellets). 2-Pyrazolines and isoxazolines used in this work were all prepared as reported. 10 Oxidation of 2-pyrazolines (1a-j) and isoxazolines (1k-s) with DABCO-bromine complex; General Procedure To a magnetically stirred suspension of DABCO-bromine complex (0.32g , 0.2 mmol) in glacial acetic acid (3 mL), was added 2-pyrazoline 1a-j or isoxazoline 1k-s (0.1 mmol). The resulting reaction mixture was stirred at rt for an appropriate time (Table 1) . After the complete conversion of the substrate in 2.5-5.8 h. as monitored by TLC using acetone/n-hexane (4:1), the reaction mixture was quenched with aqueous sodium bicarbonate solution (5%) and extracted with ethyl ether (10 mL). The organic layer was then dried over anhydrous sodium sulphate and concentrated to leave the crude solids 2a-s in 78-95 % yield (Table 1) . The products were further purified by recrystallization from ethanol (96%).
